The description of texture by means of a small number of components (preferred orientations) is an exceptionally concise method. It may reveal relevant information about the texture modifying process even in those cases where the texture information, contained in the experimental pole figures, is rather limited. Some examples for texture estimates and interpretation of local textures in thin layers (SiC films synthesized by carbonization of silicon with fullerenes) and bulk materials (shear bands in brass and titanium) are presented.
, and a microscopical understanding requires the determination of texture which is quantitatively given by the orientation distribution function (ODF). In the last two decades texture analysis has broadened significantly. Texture measurements are mostly intended to obtain directional diffraction data (pole figures). For cubic or hexagonal metals three to four (incomplete) pole figures are required to calculate the ODF. As a rule the angular resolution of 5 is sufficient to describe typical textures of deformed or recrystallized metals and alloys. Much larger amounts of data (10 and more pole figures), however, are required to calculate the complete ODF for each crystalline phase (Helming, 1994) (--l prn) can be measured in selected area diffraction mode (SAD) with the transmission electron microscope (TEM) (Schwarzer, 1985) . However, depending on the grain size, the statistics of the measured data may be poor, since only a small number of grains may fall in the measured field . X-ray measurements on thin layers (10-100 nm) usually provide low intensifies, due to the small diffracting volumes. The statistics can be improved by using more intense x-rays from a synchrotron source (Geier et al., 1996) . (Bunge, 1965) :
(1) m,n They form an orthogonal system of basic functions and are periodic in the whole G space (period length 2x/l). (Wassermann, 1939; Bunge, 1982; Liicke et al., 1986; Matthies et al., 1987 Matthies et al., -1990 . A component c is described by a model function f(g), which is locally limited in G space, and an intensity I which describes the volume fraction of all crystallites of this component. The quantity F gives the volume fraction of the crystallites which are randomly oriented in the sample. The model function (Matthies et al., 1987 (Matthies et al., -1990 f (g) f (g, gO, Sc) Pole figures which are measured in a diffraction experiment can be understood as two-dimensional projections of the three-dimensional ODF:
Here g, [9, h (8) where r marks the sample directions and the Miller indices --= (hkl) of the measured pole figures, )hi (Y)" The factors N h depend on structure, phase fractions and absorption in a complex manner . In the general case they must be treated as unknown parameters. 
Nh
This procedure is explained in more detail in (Helming, 1994; Helming and Eschner, 1990) . The calculation of the model pole figures pM follows from eqs. (5), (7) hi and (8). (Schwarzer, 1983) . Allowance is made for the increase in diffracting volume and absorption with increasing sample flit. To improve the statistics several pole figures may be measured along the area of interest (e.g. shear band) and are then added up before the texture estimate is carried out. Figure 2 shows the 111, 200 and 220 SAD pole figures of a shear band in brass. The minimum width of a biangle on the pole sphere can be calculated using the MPR program (Helming, 1992) . For the reflections under consideration and for cubic crystal symmetry this angle is 90. Since the width of the measured biangle in this example was 104 (length 180), every preferred orientation can be determined unambiguously.
The texture was estimated using both the series expansion method (positivity method, (Henke et al., 1995) A diffractometer with an Eulerian cradle allowed the measurement of pole figures. The experiments were carried out with a silicon double crystal monochromator in the primary beam. The pole figures were measured at step widths of 1 in both the azimuthal and the polar () direction (for details see (Helming et al., 1995) ). The investigation of textures of thin films formed in the stage of nucleation (before the growth process has started) requires intense synchrotron radiation and very long measuring times. Due to the cubic substrate with (001) orientation, the sample symmetry of SiC may contain a four-fold axis parallel to the surface normal. Only incomplete 111 pole figures were measured for sample directions y (,tp) with 0 < tp < 180 and 4 < O _< 84. Since from MPR calculation follows 26 <_ lMp R 84 , the determination of preferred orientations is unambiguously possible in each case.
By visual comparison of the measured 111 pole figures (Figure 4, 5a-d) , a common texture type can be recognized which is most pronounced for the sample with the largest thickness (170 nm). Its texture shows a tetragonal sample symmetry which can be described by nine components (Table 1) . The strongest components (c 2, 3) are rotated against the cube component (c 1) by a rotation about the (100) axis by 45 (socalled Goss component in metal research). Other correlations between components may be calculated using eqs. (5), (6) and the relation (q)l' (I), q)2) (q)l' (I), q)2 "{" 90) that follows from cubic crystal symmetry.
The textures of the remaining samples ( Figure 5 ) were calculated by a non-linear approximation using the sample with the thickness of 170 nm as starting estimate: Their component description is given in Table 2a-d. Components 5 and 6 of the samples prepared at temperatures _< 750C (Figures 5b-d) As a rule the use of components reduces the number of necessary data for quantitative texture description. Processes and properties correlated with texture are understood more readily due to the high compression of texture information.
Texture estimates can be obtained from incomplete pole figures with uncommon measured ranges, independent of crystal symmetry. Orientation differences between calculated components may give an indication to crystal planes or directions which are invariant during the texture modifying process.
An uncommon statistical symmetry can be determined with respect to the sample coordinate system. This finding may provide information about the symmetry of the effective process or about correlations between substrate and layer (Helming et al., 1995) .
Any pole figure can be calculated from the component ODF irrespective the fact that it can be measured or not, if the diffraction peaks overlap or the structure factor is too low.
